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At the RAN1 #86bis meeting, the following agreement was reached: [1].
· Channel busy ratio (CBR) is defined for the congestion measurement over PC5 in V-UEs
· CBR is the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during (working assumption: 100 ms).
· Only the sub-channels included in the resource pool are used for the measurement.
· FFS whether additional separated measurement is needed for SA pool.
· For a UE in Mode 3, the eNB indicates a set of resources on which the UE perform this measurement
· For a UE in Mode 4, the measurement is pool-specific.
· A UE measures at least on its current TX pool(s).
· FFS whether a UE measures on a pool which is not its current transmission pool.
· RAN1 will not optimize this measurement to address the case of multiple TX pools
· UE Reporting of CBR to eNB is supported
· Details up to RAN2 including any possible additional averaging at higher layer
In this contribution, we discuss the remaining FFS and also how the eNB adjusts the radio parameters based on the measurement report. 
Discussion
The first FFS applies to the need of a measurement on the SA pool:
· FFS whether additional separated measurement is needed for SA pool.
There are two types of resource pools for LTE-V: SA and data are either adjacent or non-adjacent in frequency domain, as shown in Figure 1.
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(a) Adjacent SA and data
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(b) Non-adjacent SA and data


[bookmark: _Ref464546297]Figure 1. Two types for resource pool
When the SA pool overlaps with the data pool, measurements on the data pool reflect the congestion level of the SA pool. In addition, it is possible that the SA resource is occupied by data: for instance, the data transmitted by UE 2 fully overlap the third and fourth SA candidate resources in Figure 1(a).
Observation 1: For adjacent SA and data transmission, the measurement on data pool also reflects the congestion level of SA pool.
When SA and data are non-adjacent, there is no overlap. There is one-to-one association between SA and data: if the resources for data are occupied, the corresponding SA resource is also occupied. For large packets, it is possible that a data resource is occupied while the corresponding SA resource is blank: as shown in Figure 1(b), the fourth SA candidate resource is blank although its corresponding data resource is occupied by UE 2. Therefore, measurements on data resources reflect the congestion level more accurately.
Observation 2: For non-adjacent SA and data transmission, the measurements of SA resource cannot accurately reflect the congestion level.
Proposal 1: Additional separate measurements for SA pool are not needed.
The second FFS is on what pool(s) to perform the measurement:
· FFS whether a UE measures on a pool which is not its current transmission pool.
During the sensing procedure in Mode 4, UE senses on both its transmission pools and the other pools to obtain enough sensing information in case the UE needs to change its transmission pool. Therefore, the measurement of other pools is already done and does not require additional processing complexity.
Observation 3: Measurement on other pools does not cause additional processing complexity for UE.
If a UE needs to report the measurements for congestion control, the UE needs to be RRC-connected. If the eNB configures several RRC-connected UEs per each resource pool for the measurement report, this may increase the network burden to maintain so many UEs in RRC-connected states. The UE that obtains the congestion information of all the resource pools can report the measurement to eNB. This reduces the number of RRC-connected UEs. 
Proposal 2: A UE performs measurement on a pool that is not its current transmission pool
Congestion control mechanism
The primary goal of congestion control is to maintain the utilization of system resources at an acceptable level such that users with diversified priority classes receive their respective service requirements. The mechanism for adjusting radio parameters, such as MCS, number of PRBs and number of retransmission, based on the UE’s absolute speed and synchronization type was agreed. The same type of mechanisms can be used for congestion control. More parameters may be adjusted, such as transmission power, transmission probability, and packet periodicity. There are two possibilities for congestion control:
· UE autonomous congestion control: 
There is a pre-defined configuration that maps CBR and priority to a set of maximum allowed transmission parameters, such as MCS, transmission power, transmission probability, packet priority, and number of retransmissions. Based on the CBR measurement and priority, the UE can adjust the parameters accordingly in case of congestion control is activated. 
For example, there is a list of pre-defined CBR ranges. Within each CBR range, different sets of transmission parameters are allocated to different priority. UE can select one set based on its own CBR measurement and priority. One illustration of the configuration is shown in Table 1.
[bookmark: _Ref465970209]Table 1. Illustration of transmission parameter configuration
	CBR
	Priority (P1 > P2)
	Transmission parameter
	Value

	<0.5
	P1
	MCS
	7

	
	
	packet periodicity
	100ms

	
	P2
	MCS
	10

	
	
	packet periodicity
	200ms

	0.5
	P1
	MCS
	8

	
	
	packet periodicity
	200ms

	
	P2
	MCS
	12

	
	
	packet periodicity
	500ms



· eNB assisted congestion control: 
Based on the reported CBR from a particular UE, the eNB can adjust the transmission parameters for that UE. On the other side, by collecting the reported CBR from more UEs, the eNB can also configure the transmission parameters via the SIB so that RRC-IDLE UEs can also do congestion control even if they do not report CBR to eNB. The eNB may configure a set of transmission parameters that associate CBR and priority. Table 1 can also be seen as an illustration that is configured by eNB. 
In both schemes, details of the configuration that associate the CBR and priority to a set of transmission parameters are up to RAN2. 
Proposal 3: 
· The transmission parameters, such as MCS, transmission power, number of retransmissions and packet periodicity can be adjusted for congestion control
· UE can autonomously adjust transmission parameters according to a (re-)configuration indexing by congestion level and priority.
· eNB can configure transmission parameters as a function of congestion level and priority.
Proposal 4: Send an LS to RAN2 that transmission parameter (re)configuration for congestion control can be based on congestion level and priority.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, the remaining issues for congestion control are discussed. The follow observations and proposals are given. 
Observation 1: For adjacent SA and data transmission, the measurement on data pool also reflects the congestion level of SA pool.
Observation 2: For non-adjacent SA and data transmission, the measurement of SA resource cannot accurately reflect the congestion level.
Proposal 1: Additional separated measurement for SA pool is not needed.
Observation 3: Measurement on other pools does not cause additional processing complexity for UE.
Proposal 2: a UE performs measurement on a pool that is not its current transmission pool
Proposal 3: 
· The transmission parameters, such as MCS, transmission power, number of retransmissions and periodicity per packet is adjusted 
· UE can autonomously adjust transmission parameters according to a configuration with indexing by congestion level and priority.
· eNB can configure transmission parameters according to congestion level and priority.
Proposal 4: Send an LS to RAN2 that transmission parameter (re)configuration for congestion control can be based on congestion level and priority.
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